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1 Introduction

1.1 Purpose

This document describes the high level design of the software for Lane Closure Permits (LCP)
Phase 4.

Following is a summary of the major features provided by LCP Phase 4:

e System Announcements.

The LCP System Announcements Module is a new feature that will be added that allows
site administrators to post site wide announcements that all users will see.

e Summary Reports

Permits By Route By Day

Permits By County By Day

Active By Date/Time By Route.

Active By District By Date/Time or Date Range

By Type By County By Date Range

e Updates to LCP History Logs

LCP Phase 4 will include updates to provide additional details in the LCP permit history
when a permit is edited.

e Prioritized PRs

LCP Phase 4 will include a group of Level A PRs prioritized by SHA. The following 11
PRs will be addressed in this release:

o PR6837 LCP: Update reports to ignore fields and titles for blank entries (This
feature was moved to WO49)

PR6838 LCP: Streamline contacts and permittees user interface
PR6841 LCP: Add the ability for users to edit remarks
PR6845 LCP: Provide view only versions of list permits and permit reports

PR7032 LCP: Add report to provide a total count on how many Lane Closure

permits were entered for date range

o PR7094 LCP: DAPT for should have a submit button to provide a better user
experience

o PR7104 LCP: Details pages for some permits are slow to load when their
permit histories contain a lot of entries.

o PR7107 LCP: Users should not be able to delete permits after they have been

approved.

PR7174 LCP: Provide members of Create role the ability to edit permits

PR7221 LCP: Investigate adding the ability to change usernames so they

match MDOT login names

o PR7356 LCP: Unmapped Approve Permit

o O O O O

o O O O
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1.2 Objectives

The main objective of this detailed design document is to provide software developers with a
framework in which to implement the requirements identified in the LCP Phase 4 Requirements
document.

1.3 Scope

This design is limited to Phase 4 of the LCP system. This design does not include designs for
components implemented in other releases of the LCP or CHART systems.

1.4 Design Process

This design is based on a series of Joint Application Design (JAD) sessions that were held with
developers and stake holders. The requirements have been captured as Use Cases and translated
into UML diagrams as basis for detailed design.

1.5 Design Tools

The use cases, database diagrams, sequence diagrams and state diagrams will be extracted from
CSC Docs portal and the the Confluence project portal.
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1.6 Work Products
This design document includes the following work products:

e Architecture diagram, showing the high level architecture of components related to
this project.
e UML Class diagrams, showing the software objects which allow the system to

accommodate the uses of the system described in the Use Cases from the
requirements document.

e UML Sequence diagrams showing how the classes interact to accomplish major
functions of the system.

e Requirement Verification Traceability Matrix that shows the mapping of specific
requirements to use cases.
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2 LCP Architecture

The sections below discuss specific elements of the architecture and software components that
are created, changed, or used in LCP Phase 4.
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Figure 2-1 LCP Architecture Diagram
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2.1 Network/Hardware

211 LCP

The LCP Phase 4 release will not require that a new server be added to the MDOT network. This
release will utilize the existing LCP ASP.NET web server and Microsoft SQL Server database.

2.2 Software

221 LCP

LCP Phase 4 will use the Microsoft .NET Framework and ASP.NET MVC architecture for web
application development. Data access will utilize the ADO.NET Entity Framework to perform
Obiject-Relational Mapping for domain-specific objects.

2.2.2 COTS Products

Product Name

Description

Microsoft .Net Framework

LCP Release 4 will be built on the Microsoft .Net
framework.

ASP.Net MVC

LCP Release 4 will use the ASP.NET Framework as the
web application architecture. ASP.NET MVC implements
the model-view-controller design pattern.

Microsoft SQL Server

LCP Release 4 uses Microsoft SQL Server as its
database.

Microsoft Entity

LCP Release 4 uses the Microsoft Entity Framework for

Framework data access.

JQuery LCP Release 4 uses JQuery and JQuery plug-in for client
side GUI manipulation and AJAX requests to the server.

Log4Net LCP Release 4 uses Log4Net to log application errors.

SecurityGuard LCP Release 4 uses SecurityGuard for membership

management.

WO48 LCP Phase 4 Detailed Design
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2.2.3 LCP Interfaces
The sections below contain detailed information related to interfaces in LCP system.

2.2.3.1.1 External Interfaces
This section describes the external interfaces for the LCP system. The diagram below depicts an
overview of these interfaces.

Figure 2-2 LCP and External Interfaces

LCP interfaces with GIS and MapGIS services using the GIS and MapGIS web service interfaces
to allow LCP to get location and lane configuration information for permits. The LCP Data
Exporter provides an external interface for the CHART Intranet Map application.The primary
purpose of the LCP Data Exporter is to provide an external interface to LCP data. However, it is
also a convenient method for controlling data to other independent CHART applications such as
the Intranet map and the public web site.

The Intranet Map and CHART Public Web Site receive their LCP permit data via an Export
Client application that writes the standards-based messages to the Map database.
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2.3 Security

2.3.1 LCP
LCP Release 4 will require no security updates to the existing LCP web application.

All external systems that connect to a LCP HTTPS/XML web service to obtain data from LCP
are assigned a unique client ID and must be pre-configured in the CHART and LCP systems by
an Administrator to allow access. A public/private key pair is generated by the Administrator for
each external system, with the public key being stored in the CHART and LCP systems, and the
private key being provided to the external system owner for their use when connecting to the
LCP system. Each request received from an external system includes the external system client
ID and a digital signature created with their private key. LCP validates all requests using the
client’s public key to ensure the request is from a trusted source.
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2.4 LCP Data

LCP Release 4 will be tested with the fielded version of Microsoft SQL Server.

2.4.1 LCP Database

2.4.1.1 LCP Logical Design

2.4.1.1.1 LCP Entity Relationship Diagram (ERD)

LCP Phase 4 database entity relationship diagrams are shown below in the multiple pages of
figures labeled collectively as one Figure. These diagrams represent the current LCP Phase 4

database design.
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Figure 2-3 LCP Phase 4 ERD
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2.4.1.2 Table Definition Report

24121
LCP_Contact

Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:

Columns

PK Name Type Not Null Unique | Len Prec Scale Init Notes

TRUE | ContactID | uniqueide | True TRUE 16 0 0

ntifier

TRUE | ContactAr | Date True TRUE 3 10 0
chiveDate

FALSE | District int True FALSE |4 10 0

FALSE | PermitPho | uniqueide | True FALSE | 16 0 0
neBookID | ntifier

FALSE | PhoneBoo | datetime True FALSE |8 23 3
kArchive
Date

Constraints

Columns Type Columns Initial Code Notes

Relationships

Columns Association Notes

ContactID FK_LCP_Permit_LCP_Contact

ContactArchiveDate FK_LCP_Permit_LCP_Contact

LCP_CoordinateWith

Database: SQL Server 2008, Stereotype: «table»

Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:

Columns
|PK | Name | Type [ NotNull | Unique | Len [Prec |Scale [Init | Notes |

WO48 LCP Phase 4 Detailed Design 11 09/16/2015



TRUE | CoordinateWi | unique | True TRUE 16 0 0
thiD identifi
er
TRUE | CoordinateWi | Date True TRUE 3 10 0
thArchiveDat
e
FALSE | District int True TRUE 4 10 0
FALSE | PermitPhone | unique | True TRUE 16 0 0
BookID identifi
er
FALSE | PhoneBookA | date True TRUE 8 23 3
rchiveDate
Constraints
Columns Type Columns Initial Code Notes
DF__LCP_Coord__Coord | DEFAULT_CO | Coordinate (newid())
__OF975522 NSTRAINT WithID
Relationships
Columns Association Notes
ContactlD FK_LCP_Permit_LCP_Contact
ContactArchiveDate FK_LCP_Permit_LCP_Contact
LCP_Lane
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type | Not Unique | Len Prec | Scale | Init Notes
Null
TRUE | LanelD uniquei | TRUE TRUE 16 0 0
dentifier
FALSE | LaneConfiglD uniquei | TRUE FALSE | 16 0 0
dentifier
FALSE | LaneNumber int TRUE FALSE |4 10 0
FALSE | LaneDirTravelCo | int TRUE FALSE | 4 10 0
de
FALSE | LaneStateCode int TRUE FALSE | 4 10 0
FALSE | LaneCode int TRUE FALSE |4 10 0
FALSE | LaneDescription varchar | TRUE FALSE | 50 0 0
FALSE | LaneReferenceDir | int TRUE FALSE | 4 10 0
ection
FALSE | LaneOrientation int TRUE FALSE |4 10 0
WO48 LCP Phase 4 Detailed Design 12 09/16/2015




Constraints

Columns Type Columns | Initial Code Notes
Relationships
Columns Association Notes
LCP_LaneClosureTime
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e
TRUE | LaneClosureTimelD | uniqueid | TRUE TRUE 16 0 0
entifier
FALSE | LanelD uniqueid | TRUE FALSE | 16 0 0
entifier
FALSE | Sun_StartTime datetime | FALSE | FALSE | 8 23 3
FALSE | Sun_EndTime datetime | FALSE | FALSE |8 23 3
FALSE | Mon_StartTime datetime | FALSE | FALSE |8 23 3
FALSE | Mon_EndTime datetime | FALSE | FALSE | 8 23 3
FALSE | Tue_StartTime datetime | FALSE | FALSE | 8 23 3
FALSE | Tue_EndTimeection | datetime | FALSE | FALSE | 8 23 3
FALSE | Wed_StartTime datetime | FALSE | FALSE | 8 23 3
FALSE | Wed_EndTime datetime | FALSE | FALSE |8 23 3
FALSE | Thu_StartTime datetime | FALSE | FALSE |8 23 3
FALSE | Thu_EndTime datetime | FALSE | FALSE |8 23 3
FALSE | Fri_StartTime datetime | FALSE | FALSE |8 23 3
FALSE | Fri_EndTime datetime | FALSE | FALSE |8 23 3
FALSE | Sat_StartTime datetime | FALSE | FALSE |8 23 3
FALSE | Sat_EndTime datetime | FALSE | FALSE |8 23 3
FALSE | IsTimeExtended bit TRUE FALSE |1 1 0
FALSE | ExtendedTime datetime | FALSE | FALSE |8 23 3
Constraints
Columns Type Columns Initial Notes
Code
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DF__LCP_LaneC__LaneC__1

DEFAULT_CONSTRAINT

LaneClosureTimelD

(newid())

B0907CE

DF__LCP_LaneC__IsTim__1 | DEFAULT_CONSTRAINT | IsTimeExtended oy

BFD2CO07

Relationships

Columns Association Notes

LCP_LaneConfig

Database: SQL Server 2008, Stereotype: «table»

Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:

Columns

PK Name Type | Not Unique | Len Prec | Scale | Init Notes

Null

TRUE | LaneConfiglD uniquei | TRUE TRUE 16 0 0
dentifier

FALSE | PermitlD uniquei | TRUE FALSE | 16 0 0
dentifier

FALSE | Description varchar | FALSE | FALSE | 250 0 0

FALSE | ReferenceDir int FALSE | FALSE |4 10 0

Constraints

Columns Type Columns Initial Code Notes

Relationships

Columns Association Notes

LaneConfigID FK_LCP_Lane_LCP_LaneConfig_LaneConfig

LaneConfigID FK_LaneConfiglmage LCP_LaneConfig

LCP_LaneConfiglmage

Database: SQL Server 2008, Stereotype: «table»

Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:

Columns

PK Name Type | Not Unique | Len Prec | Scale | Init | Notes

Null

TRUE | ConfiglmagelD uniquei | TRUE TRUE 16 0 0
dentifier
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FALSE | LaneConfigiD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | ConfigDescription | varchar | FALSE | FALSE 250 0 0

FALSE | ClosureDescription | varchar | FALSE | FALSE 250 0 0

FALSE | Configlmage varchar | FALSE | FALSE -1 0 0

Constraints

Columns Type Columns Initial Code Notes

Relationships

Columns Association Notes

LCP_Permit

Database: SQL Server 2008, Stereotype: «table»

Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:

Columns

PK Name Type | Not Unique | Len Prec | Scale | Init | Notes

Null

TRUE | PermitID uniquei | TRUE TRUE 16 0 0
dentifier

FALSE | TrackingNumber varchar | TRUE FALSE 50 0 0

FALSE | ContractNumber varchar | FALSE | FALSE 50 0 0

FALSE | PermitTypelD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | DateSubmitted datetim | TRUE FALSE 8 23 3
e

FALSE | StartDate date TRUE FALSE 3 10 0

FALSE | EndDate date TRUE FALSE 3 10 0

FALSE | ContactiD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | ContactArchiveDat | date TRUE FALSE 3 10 0

e
FALSE | PermitteeArchiveD | date TRUE FALSE 3 10 0
ate
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FALSE | PermitteeOfficelD | uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | PermitteeFieldID uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | ArchivePermitteel | uniquei | TRUE FALSE 16 0 0

D dentifier

FALSE | CoordinateWithID | uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | CoordinateWithAr | date TRUE FALSE 3 10 0

chiveDate

FALSE | ReasonIlD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | LocationlD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | public_comments varchar | FALSE | FALSE -1 0 0

FALSE | mdta bit TRUE FALSE 1 1 0

FALSE | isMapped bit TRUE FALSE 1 1 0

Constraints

Columns Type Columns Initial Code Notes

Relationships

Columns Association Notes

PermitlD FK_LCP_LaneConfig_LCP_Permit

PermitID FK_LCP_PermitAdcMaps_LCP_Permit

PermitID FK_LCP_PermitCurrentState LCP_Permit

PermitID FK_LCP_PermitCurrentState LCP_Permitl

LCP_Location

Database: SQL Server 2008, Stereotype: «table»

Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:

Columns

PK Name Type | Not Unique | Len Prec | Scale | Init | Notes

Null
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TRUE | LocationIlD uniquei | TRUE TRUE 16 0
dentifier

FALSE | DirectionCode int FALSE | FALSE 4 10

FALSE | LocationType numeric | FALSE | FALSE 5 3

FALSE | LoacationText varchar | FALSE | FALSE 1024 0

FALSE | LocationDescOverr | bit FALSE | FALSE 1 1
idden

FALSE | RouteSpecType int FALSE | FALSE 4 10

FALSE | RouteFreeFormTex | varchar | FALSE | FALSE 255 0
t

FALSE | RouteType int FALSE | FALSE 4 10

FALSE | RouteName varchar | FALSE | FALSE 50 0

FALSE | RoutePrefix varchar | FALSE | FALSE 10 0

FALSE | RouteNumber varchar | FALSE | FALSE 10 0

FALSE | RouteSuffix varchar | FALSE | FALSE 10 0

FALSE | ShowRouteName bit FALSE | FALSE 1 1

FALSE | IntFeatProxType int FALSE | FALSE 4 10

FALSE | ST_CountyName varchar | FALSE | FALSE 50 0

FALSE | ST_CountyFipsCo | char FALSE | FALSE 3 0
de

FALSE | ST_CountyCode varchar | FALSE | FALSE 3 0

FALSE | ST_IntFeatType int FALSE | FALSE 4 10

FALSE | ST_IntRouteSpecT | int FALSE | FALSE 4 10
ype

FALSE | ST_IntRouteFreeF | varchar | FALSE | FALSE 50 0
ormText

FALSE | ST_IntRouteType int FALSE | FALSE 4 10

FALSE | ST_IntRouteName | varchar | FALSE | FALSE 50 0

FALSE | ST_IntRoutePrefix | varchar | FALSE | FALSE 10 0

FALSE | ST_IntRouteNumb | varchar | FALSE | FALSE 10 0
er

FALSE | ST_IntRouteSuffix | varchar | FALSE | FALSE 4 0

FALSE | ST_ShowIntFeatR | bit FALSE | FALSE 1 1
outeName

FALSE | ST_IntFeatMilepos | int FALSE | FALSE 4 10
tType

FALSE | ST_IntFeatMilliMi | numeric | FALSE | FALSE 5 6

lepostData
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FALSE | ST_IntFeatExitNu | int FALSE | FALSE 4 10
mber

FALSE | ST_IntFeatExitSuff | varchar | FALSE | FALSE 16 0
(¢

FALSE | ST_IntFeatExitRou | varchar | FALSE | FALSE 96 0
teName

FALSE | ST_LatitudeUdeg decimal | FALSE | FALSE 9 16

FALSE | ST_LongtitudeUde | decimal | FALSE | FALSE 9 16
9

FALSE | END_CountyName | varchar | FALSE | FALSE 50 0

FALSE | END_CountyFipsC | char FALSE | FALSE 3 0
ode

FALSE | END_CountyCode | varchar | FALSE | FALSE 3 0

FALSE | END_IntFeatType | int FALSE | FALSE 4 10

FALSE | END_IntRouteSpe | int FALSE | FALSE 4 10
cType

FALSE | END_IntRouteFree | varchar | FALSE | FALSE 50 0
FormText

FALSE | END_IntRouteTyp | int FALSE | FALSE 4 10
e

FALSE | END_IntRouteNa | varchar | FALSE | FALSE 50 0
me

FALSE | END_IntRoutePref | varchar | FALSE | FALSE 10 0
iX

FALSE | END_IntRouteNu | varchar | FALSE | FALSE 10 0
mber

FALSE | END_IntRouteSuff | varchar | FALSE | FALSE 4 0
iX

FALSE | END_IntFeatMilep | int FALSE | FALSE 4 10
ostType

FALSE | END_IntFeatMilli | numeric | FALSE | FALSE 5 6
MilepostData

FALSE | END_IntFeatExitN | int FALSE | FALSE 4 10
umber

FALSE | END_IntFeatExitS | varchar | FALSE | FALSE 16 0
uffix

FALSE | END_IntFeatExitR | varchar | FALSE | FALSE 96 0
outeName

FALSE | END_ShowlintFeat | bit FALSE | FALSE 1 1
RouteName

FALSE | END_LatitudeUde | decimal | FALSE | FALSE 9 16
g

FALSE | END_LongtitudeU | decimal | FALSE | FALSE 9 16
deg

Constraints

Columns Type Columns Initial Code Notes
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Relationships

Columns Association Notes

LocationID FK_LCP_Permit_LCP_Location

LCP_Permit_Archive

Database: SQL Server 2008, Stereotype: «table»

Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:

Columns

PK Name Type | Not Unique | Len Prec | Scale | Init | Notes

Null

TRUE | PermitArchivelD uniquei | TRUE TRUE 16 0 0
dentifier

FALSE | PermitlD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | PermitArchiveDate | date TRUE FALSE 3 10 0

FALSE | TrackingNumber varchar | TRUE FALSE 50 0 0

FALSE | ContractNumber varchar | FALSE | FALSE 50 0 0

FALSE | PermitTypelD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | DateSubmitted datetim | TRUE FALSE 8 23 3
e

FALSE | StartDate datetim | TRUE FALSE 8 23 3
e

FALSE | EndDate datetim | TRUE FALSE 8 23 3
e

FALSE | ContractIlD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | PermitteFieldID uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | CoordinateWithID | uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | ReasonID uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | LocationID uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | Public_Comments | varchar | FALSE | FALSE -1 0 0

FALSE | mdta bit TRUE FALSE 1 1 0

FALSE | isMapped bit TRUE FALSE 1 1 0
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FALSE | DirectionCode int FALSE | FALSE 4 10
FALSE | LocationType numeric | FALSE | FALSE 5 3
FALSE | LocationText varchar | FALSE | FALSE 1024 0
FALSE !_ocationDescOverr bit FALSE | FALSE 1 1
FALSE IF(Qjc()jl‘itr:especType int FALSE | FALSE 4 10
FALSE | RouteFreeFormTex | varchar | FALSE | FALSE 255 0
FALSE tRouteType int FALSE | FALSE 4 10
FALSE | RouteName varchar | FALSE | FALSE 50 0
FALSE | RoutePrefix varchar | FALSE | FALSE 10 0
FALSE | RouteNumber varchar | FALSE | FALSE 10 0
FALSE | RouteSuffix varchar | FALSE | FALSE 10 0
FALSE | ShowRouteName bit FALSE | FALSE 1 1
FALSE | IntFeatProxType int FALSE | FALSE 4 10
FALSE | ST_CountyName varchar | FALSE | FALSE 50 0
FALSE | ST_CountyFipsCo | char FALSE | FALSE 3 0
FALSE geT_CountyCode varchar | FALSE | FALSE 3 0
FALSE | ST_IntFeatType int FALSE | FALSE 4 10
FALSE | ST_IntRouteSpecT | int FALSE | FALSE 4 10
FALSE )S/F%e_l ntRouteFreeF | varchar | FALSE | FALSE 50 0
ormText
FALSE | ST_IntRouteType int FALSE | FALSE 4 10
FALSE | ST_IntRouteName | varchar | FALSE | FALSE 50 0
FALSE | ST_IntRoutePrefix | varchar | FALSE | FALSE 10 0
FALSE | ST_IntRouteNumb | varchar | FALSE | FALSE 10 0
FALSE ng_I ntRouteSuffix | varchar | FALSE | FALSE 4 0
FALSE | ST_ShowIntFeatR | bit FALSE | FALSE 1 1
outeName
FALSE | ST_IntFeatMilepos | int FALSE | FALSE 4 10
tType
FALSE | ST_IntFeatMilliMi | numeric | FALSE | FALSE 5 6

lepostData
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FALSE | ST_IntFeatExitNu | int FALSE | FALSE 4 10
mber

FALSE | ST_IntFeatExitSuff | varchar | FALSE | FALSE 16 0
(¢

FALSE | ST_IntFeatExitRou | varchar | FALSE | FALSE 96 0
teName

FALSE | ST_LatitudeUdeg decimal | FALSE | FALSE 9 16

FALSE | ST_LongtitudeUde | decimal | FALSE | FALSE 9 16
9

FALSE | END_CountyName | varchar | FALSE | FALSE 50 0

FALSE | END_CountyFipsC | char FALSE | FALSE 3 0
ode

FALSE | END_CountyCode | char FALSE | FALSE 3 0

FALSE | END_IntFeatType | int FALSE | FALSE 4 10

FALSE | END_IntRouteSpe | int FALSE | FALSE 4 10
cType

FALSE | END_IntRouteFree | varchar | FALSE | FALSE 50 0
FormText

FALSE | END_IntRouteTyp | int FALSE | FALSE 4 10
e

FALSE | END_IntRouteNa | varchar | FALSE | FALSE 50 0
me

FALSE | END_IntRoutePref | varchar | FALSE | FALSE 10 0
iX

FALSE | ST_IntFeatExitRou | varchar | FALSE | FALSE 96 0
teName

FALSE | ST_LatitudeUdeg decimal | FALSE | FALSE 9 16

FALSE | ST_LongtitudeUde | decimal | FALSE | FALSE 9 16
9

FALSE | END_CountyName | varchar | FALSE | FALSE 50 0

FALSE | END_CountyFipsC | char FALSE | FALSE 3 0
ode

FALSE | END_CountyCode | char FALSE | FALSE 3 0

FALSE | END_IntFeatType | int FALSE | FALSE 4 10

FALSE | END_IntRouteSpe | int FALSE | FALSE 4 10
cType

FALSE | END_IntRouteFree | varchar | FALSE | FALSE 50 0
FormText

FALSE | END_IntRouteTyp | int FALSE | FALSE 4 10
e

FALSE | END_IntRouteNa | varchar | FALSE | FALSE 50 0
me

FALSE | END_IntRoutePref | varchar | FALSE | FALSE 10 0
iX

FALSE | END_IntRouteNu | varchar | FALSE | FALSE 10 0

mber
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FALSE | END_IntRouteSuff | varchar | FALSE | FALSE 4 0
(¢
FALSE | END_IntFeatMilep | int FALSE | FALSE 4 10
ostType
FALSE | END_IntFeatMilli | numeric | FALSE | FALSE 5 6
MilepostData
FALSE | END_IntFeatExitN | int FALSE | FALSE 4 10
umber
FALSE | END_IntFeatExitS | varchar | FALSE | FALSE 16 0
uffix
FALSE | END_IntFeatExitR | varchar | FALSE | FALSE 96 0
outeName
FALSE | END_ShowlintFeat | bit FALSE | FALSE 1 1
RouteName
FALSE | END_LatitudeUde | decimal | FALSE | FALSE 9 16
g
FALSE | END_LongtitudeU | decimal | FALSE | FALSE 9 16
deg
FALSE | LanelD uniquei | TRUE FALSE 16 0
dentifier
FALSE | LaneNumber int TRUE FALSE 4 10
FALSE | LaneDirTravelCod | int TRUE FALSE 4 10
e
FALSE | LaneStateCode int TRUE FALSE 4 10
FALSE | LaneDescription varchar | TRUE FALSE 50 0
FALSE | LaneReferenceDire | int TRUE FALSE 4 10
ction
FALSE | LaneOrientation int TRUE FALSE 4 10
FALSE | ConfiglmagelD uniquei | TRUE FALSE 16 0
dentifier
FALSE | LaneConfigIiD uniquei | TRUE FALSE 16 0
dentifier
FALSE | ConfigDescription | varchar | FALSE | FALSE 250 0
FALSE | ClosureDescription | varchar | FALSE | FALSE 250 0
FALSE | Configlmage varchar | FALSE | FALSE -1 0
FALSE | Description varchar | FALSE | FALSE 250 0
FALSE | ReferenceDir int FALSE | FALSE 4 10
FALSE | District int TRUE FALSE 4 10
FALSE | PermitPhoneBookl | uniquei | TRUE FALSE 16 0
D dentifier
FALSE | PermitHistorylD uniquei | TRUE FALSE 16 0
dentifier
FALSE | UserID uniquei | TRUE FALSE 16 0
dentifier
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FALSE | StartPermitStatelD | uniquei | TRUE FALSE 16 0
dentifier
FALSE | EndPermitStatelD | uniquei | TRUE FALSE 16 0
dentifier
FALSE | PermitActionID uniquei | TRUE FALSE 16 0
dentifier
FALSE | ActionDate datetim | TRUE FALSE 8 23
e
FALSE | PermitType varchar | TRUE FALSE 50 0
FALSE | Abrv varchar | TRUE FALSE 5 0
FALSE | ChartlD int FALSE | FALSE 4 10
FALSE | LastName varchar | FALSE | FALSE 50 0
FALSE | FirstName varchar | FALSE | FALSE 50 0
FALSE | Phone varchar | FALSE | FALSE 50 0
FALSE | CellPhone varchar | FALSE | FALSE 50 0
FALSE | CallNumber varchar | FALSE | FALSE 50 0
FALSE | FAX varchar | FALSE | FALSE 50 0
FALSE | EMail varchar | FALSE | FALSE 255 0
FALSE | Office varchar | FALSE | FALSE 255 0
FALSE | AddressLinel varchar | FALSE | FALSE 255 0
FALSE | AddressLine2 varchar | FALSE | FALSE 255 0
FALSE | City varchar | FALSE | FALSE 50 0
FALSE | State varchar | TRUE FALSE 50 0
FALSE | ZipCode varchar | FALSE | FALSE 10 0
FALSE | Pager varchar | FALSE | FALSE 50 0
FALSE | PermitCurrentState | uniquei | TRUE FALSE 16 0
ID dentifier
FALSE | PermitStatelD uniquei | TRUE FALSE 16 0
dentifier
FALSE | AutoActivated bit TRUE FALSE 1 1
FALSE | LastUpdated datetim | TRUE FALSE 8 23
e
FALSE | PermitState varchar | TRUE FALSE 50 0
FALSE | ordinal int FALSE | FALSE 4 10
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FALSE | PermitAdcMapsID | uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | Page varchar | TRUE FALSE 50 0 0

FALSE | Grid varchar | TRUE FALSE 50 0 0

FALSE | ContactArchivelD | uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | ContactlD uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | ID uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | TcsID uniquei | TRUE FALSE 16 0 0
dentifier

FALSE | TcsNumber varchar | TRUE FALSE 50 0 0

FALSE | TCS_Description varchar | TRUE FALSE 250 0 0

FALSE | Active bit TRUE FALSE 1 1 0

Constraints

Columns Type Columns Initial Code Notes

Relationships

Columns Association Notes

LCP_PermitAdcMaps

Database: SQL Server 2008, Stereotype: «table»

Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:

Columns

PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes

Null e

TRUE | PermitAdcMapsID uniqueid | TRUE TRUE 16 0 0
entifier

FALSE | PermitlD uniqueid | TRUE FALSE | 16 0 0
entifier
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FALSE | Page varchar TRUE FALSE | 50 0 0

FALSE | Grid varchar TRUE FALSE | 50 0 0

Constraints

Columns Type Columns Initial Notes
Code
DF__LCP_Permi__Permi | DEFAULT_CONSTRAINT | PermitAdcMapsl | (newid(
__403A8C7D D )
Relationships
Columns Association Notes
LCP_PermitCache
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e
TRUE | PermitID uniqueid | TRUE TRUE 16 0 0
entifier
FALSE | PermitArchiveDate | datetime | TRUE FALSE | 8 23 3
Constraints
Columns Type Columns Initial Notes
Code
Relationships
Columns ‘ Association Notes
LCP_PermitCurrentState
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e
TRUE | PermitCurrentStatel | uniqueid | TRUE TRUE 16 0 0
D entifier
FALSE | PermitlD uniqueid | TRUE FALSE | 16 0 0
entifier
WO48 LCP Phase 4 Detailed Design 25 09/16/2015



FALSE | PermitStatelD uniqueid | TRUE FALSE | 16 0 0
entifier
FALSE | AutoActivated bit TRUE FALSE |1 1 0
FALSE | LastUpdated datetime | TRUE FALSE |8 23 3
Constraints
Columns Type Columns Initial Notes

Code

DF__LCP_Permi_ Permi_ 4E | DEFAULT_CONSTRAINT | PermitCurrentStatelD | (newid())
88ABD4

DF__LCP_Permi__AutoA__4 | DEFAULT_CONSTRAINT | AutoActivated (0))
F7CDO00OD

DF__LCP_Permi__LastU_ 50 | DEFAULT_CONSTRAINT | LastUpdated (getdate(
70F446 )

Relationships

Columns Association Notes

LCP_PermitHistory
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:

Columns

PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes

Null e

TRUE | PermitHistorylD uniqueid | TRUE TRUE 16 0 0
entifier

FALSE | PermitlD uniqueid | TRUE FALSE | 16 0 0
entifier

FALSE | UserID uniqueid | TRUE FALSE | 16 0 0
entifier

FALSE | StartPermitStatelD uniqueid | TRUE FALSE | 16 0 0
entifier

FALSE | EndPermitStatelD uniqueid | TRUE FALSE | 16 0 0
entifier

FALSE | LaneConfigIiD uniqueid | TRUE FALSE | 16 0 0
entifier

FALSE | PermitActionID uniqueid | TRUE FALSE | 16 0 0
entifier

FALSE | ActionDate datetime | TRUE FALSE |8 23 3

TRUE | PermitHistorylD uniqueid | TRUE TRUE 16 0 0
entifier

FALSE | PermitlD uniqueid | TRUE FALSE | 16 0 0
entifier

Constraints
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Columns Type Columns Initial Notes
Code
DF__LCP_Permi_ Permi_ 76 | DEFAULT_CONSTRAINT | PermitHistorylD (newid())
969D2E
DF__LCP_Permi__Actio 77 | DEFAULT_CONSTRAINT | ActionDate (getdate(
8AC167 )
Relationships
Columns Association Notes
LCP_PermitPhoneBook
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e

TRUE | PermitPhoneBookl uniqueid | TRUE TRUE 16 0 0

D entifier
TRUE | PhoneBookArchive | datetime | TRUE TRUE 8 23 3

Date
FALSE | LastName varchar FALSE | FALSE | 50 0 0
FALSE | FirstName varchar FALSE | FALSE | 50 0 0
FALSE | Phone varchar FALSE | FALSE | 50 0 0
FALSE | CellPhone varchar FALSE | FALSE | 50 0 0
FALSE | CallNumber varchar FALSE | FALSE | 50 0 0
FALSE | FAX varchar FALSE | FALSE | 50 0 0
FALSE | EMail varchar FALSE | FALSE | 255 |0 0
FALSE | Office varchar FALSE | FALSE | 255 |0 0
FALSE | AddressLinel varchar FALSE | FALSE | 255 |0 0
FALSE | AddressLine2 varchar FALSE | FALSE | 255 |0 0
FALSE | City varchar FALSE | FALSE |50 0 0
FALSE | State varchar TRUE FALSE | 50 0 0
FALSE | ZipCode varchar FALSE | FALSE | 10 0 0
FALSE | Pager varchar FALSE | FALSE |50 0 0
Constraints
Columns Type Columns Initial Notes

Code

Relationships
Columns Association Notes

PermitPhoneBo | FK_LCP_Contact_LCP_PermitPhoneBook

oklD

PhoneBookArc | FK_LCP_Contact LCP_PermitPhoneBook

hiveDate
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PermitPhoneBo | FK_LCP_Permittee LCP_PermitPhoneBook
okID
PhoneBookArc | FK_LCP_Permittee LCP_PermitPhoneBook
hiveDate

LCP_PermitState
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.

Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e

TRUE | PermitStatelD uniqueid | TRUE TRUE 16 0 0

entifier
FALSE | PermitState varchar TRUE FALSE | 50 0 0
FALSE | ordinal int FALSE | FALSE |4 10 0
Constraints
Columns Type Columns Initial Notes

Code
DF__LCP_Permi__Permi__4 | DEFAULT_CONSTRAINT | PermitStatelD (newid())
AB81AF0
Relationships
Columns Association Notes
PermitStatelD FK_LCP_PermitCurrentState_LCP_PermitState_
PermitStatelD
LCP_PermitTcs
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e

TRUE | ID uniqueid | TRUE TRUE 16 0 0

entifier
FALSE | PermitlD uniqueid | TRUE FALSE | 16 0 0

entifier
FALSE | TcsID uniqueid | TRUE FALSE | 16 0 0

entifier
Constraints
Columns Type Columns Initial Notes

Code
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Relationships

Columns Association Notes
LCP_Permittee
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e
TRUE | PermitteelD uniqueid | TRUE TRUE 16 0 0
entifier

TRUE | PermitteeArchiveDa | date TRUE TRUE 3 10 0

te
FALSE | District int TRUE FALSE | 4 10 0
FALSE | PermitPhoneBookl uniqueid | TRUE FALSE | 16 0 0

D entifier
FALSE | PhoneBookArchive | datetime | TRUE FALSE |8 23 3

Date
Constraints
Columns Type Columns Initial Notes

Code
Relationships
Columns Association Notes
PermitteeArchiv | FK_LCP_Permit_LCP_Permittee
eDate
PermitteelD FK_LCP_Permit_LCP_Permittee
LCP_PermitType
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e
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TRUE | PermitTypelD uniqueid | TRUE TRUE 16 0 0
entifier
FALSE | PermitType varchar TRUE FALSE | 50 0 0
FALSE | Abrv varchar TRUE FALSE |5 0 0
FALSE | ChartlD int FALSE | FALSE |4 10 0
Constraints
Columns Type Columns Initial Notes
Code

DF__LCP_Permi_ Permi_ 5 | DEFAULT_CONSTRAINT | PermitTypelD (newid())
DCAEF64
Relationships
Columns Association Notes
PermitTypelD FK_LCP_Permit_LCP_PermitType
LCP_Reason
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
Columns
PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes

Null e
TRUE | ReasonlD uniqueid | TRUE TRUE 16 0 0

entifier
FALSE | Reason varchar TRUE FALSE | 50 0 0
Constraints
Columns Type Columns Initial Notes
Code

DF__LCP_Reaso_ Reaso_ 60 | DEFAULT_CONSTRAINT | ReasonID (newid())
A75COF
Relationships
Columns Association Notes
ReasonID FK_LCP_Permit_LCP_Reason
LCP_TCS
Database: SQL Server 2008, Stereotype: «table»
Detail: Created on 8/26/2014. Last modified on 8/26/2014.
Notes:
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Columns

PK Name Type Not Uniqu | Len | Prec | Scale | Init | Notes
Null e
TRUE | TesID uniqueid | TRUE TRUE 16 0 0
entifier
FALSE | TcsNumber varchar TRUE FALSE | 50 0 0
FALSE | Description varchar | TRUE | FALSE | 250 |0 0
FALSE | Active bit TRUE FALSE |1 1 0
Constraints
Columns Type Columns Initial Notes
Code
DF__LCP_TCS__ Active_56 | DEFAULT_CONSTRAINT | Active ()
29CD9C
Relationships
Columns Association Notes
TcsID FK_LCP_PermitTcs LCP_TCS_TcsID
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In addition, the following table will be added to the CHARTWeb database for the export client to cache the permits.

WT_LCP_Closures

Database: SQL Server 2008, Stereotype: «table»

Columns

PK Name

Type

TRUE | PermitIiD

[uniqueidentifier] NOT NULL

FALSE | TrackingNumber

[varchar](50) NOT NULL

FALSE PermitType

[varchar](50) NOT NULL

FALSE | TCSNumber

[varchar](500) NULL

FALSE | Reason

[varchar](50) NULL,

FALSE | DateSubmitted

[datetime] NOT NULL

FALSE | ContactName

[varchar](max) NULL

FALSE | PermitteeOfficeNam
e

[varchar](max) NULL

FALSE | PermitteeFieldName

[varchar](max) NULL

FALSE | CoordinateWithNa
me

[varchar](max) NULL

FALSE | ApprovalName

[varchar](max) NULL

FALSE | ApprovalDate

[datetime] NULL

FALSE | ST_CountyName

[varchar](75) NULL

FALSE | End_CountyName

[varchar](75) NULL

FALSE | RoutePrefix

[varchar](10) NULL

FALSE | RouteNumber

[varchar](10) NULL

FALSE | RouteName

[varchar](50) NULL

FALSE | RouteFreeFormText

[varchar](255) NULL

FALSE | RouteType

[inf] NOT NULL

FALSE | StartDate

[datetime] NULL

FALSE | EndDate

[datetime] NULL

FALSE | Remarks

[varchar](max) NULL

FALSE | PermitStatus

[varchar](50) NOT NULL

FALSE | LocationText

[varchar](1024) NULL

FALSE | ST LatitudeUdeg

[decimal](16, 6) NULL

FALSE | ST LongitudeUdeg

[decimal](16, 6) NULL

FALSE | END_LatitudeUdeg

[decimal](16, 6) NULL

FALSE | END_LongitudeUde
g

[decimal](16, 6) NULL

FALSE | time_from

[varchar](8) NULL

FALSE | time_to

[varchar](8) NULL

FALSE | direction

[varchar](50) NULL

FALSE | ClosureDescription

[varchar](250) NULL

FALSE | ConfigDescription

[varchar](250) NULL

FALSE | Configlmage

[varchar](max) NULL

FALSE | days closed

[varchar](max) NULL

FALSE | PublicComments

[varchar](max) NULL

FALSE | MappingCounty

[varchar](2) NULL

FALSE | IsTimeExtended

[bit] NOT NULL

FALSE | active

[bit] NOT NULL

FALSE | mdshaDistrictNum

[int] NULL

FALSE | ExtendedTime

[int] NULL

FALSE | lastUpdateTime

[datetime] NULL
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3 Key Design Concepts

3.1 LCP

The LCP Phase 4 application will contain a standard n-tier Model-View-Controller architecture
to separate the presentation of information from the user's interaction with it. The model consists
of application data and business rules, and the controller mediates input, converting it to
commands for the model or view.

In addition to dividing the application into three kinds of components, the MV C design defines
the interactions between them.

A controller can send commands to its associated view to change the view's presentation of the
model (e.g., by scrolling through a document). It can send commands to the model to update the
model's state (e.g., editing a document).

A model notifies its associated views and controllers when there has been a change in its state.
This notification allows the views to produce updated output, and the controllers to change the
available set of commands. A passive implementation of MVC omits these notifications, because
the application does not require them or the software platform does not support them.

A view requests from the model the information that it needs to generate an output

representation.
( MODEL W

UPDATES MANIPULATES
VIEW CONTROLLER
N /
% &
S
N /
USER

Figure 3-1 Model-View-Controller
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3.2 System Announcements

The System Announcements module will consist of a backend administrator module used to
manage announcements and additional modifications to the LCP application header Ul to display
the announcement message.

The administrator backend module will provide the ability for an administrator to list, add, edit
and delete system announcement messages as well as the ability to activate and deactivate
system announcements.

Changes to the LCP website header will provide the application with the ability to display active
system announcements site-wide.

3.2.1 Class Design
The System Announcements module will use three primary classes:

e SystemAnnouncementController — provides a centralized controller for routing method
calls.

e SystemAnnouncementViewModel — provides a data model designed for the view.
e LCP_SystemAnnouncement — provides and object for holding the announcement details.

cd SystemAnnouncement /

»

SystemAnnouncementController

= Attributes
= Operations
+ CreateAnnouncement{LCP_SystemAnnouncement Icp_systemannouncement) : ActionResult
+ DeleteAnnouncement(Guid AnnouncementID) : ActionResult
+ DetailAnnouncement{Guid AnnouncementID) : ActionResult
+ EditAnnouncement({Guid AnnouncementID) : ActionResult
+ Index(): ActionResult

>

SystemAnnouncementViewModel

= Attributes
+announcementMessage : String
+ announcementName : String
+dateCreated : DateTime
+isActivated: Bool
+ userName : String
= Operations
+ SystemAnnouncementViewModel() : Instance

>

LCP_SystemAnnouncement

(= Attributes
+Activate : bool
+ AnnouncementID : Guid
+AnnouncementMessage : String
+ AnnouncementName : String
+DateCreated : DateTime
+ UserName: String

# Operations

Figure 3-2 System Announcements Class Design
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3.2.1 Database Design
The System Announcements module will utilize a new database table named
LCP_SystemAnnouncement.

DateCreated

UserName
IsActivated

Figure 3-3 System Announcements Database Design

CREATE TABLE [dbo].[LCP_SystemAnnouncement](
[AnnouncementID] [uniqueidentifier] NOT NULL,
[AnnouncementName] [varchar](1024) NOT NULL,
[AnnouncementMessage] [varchar](2000) NOT NULL,
[DateCreated] [datetime] NOT NULL,

[UserName] [varchar](50) NOT NULL,

[IsActivated] [bit] NOT NULL,
CONSTRAINT [PK_LCP_SystemAnnouncement] PRIMARY KEY CLUSTERED

(

[AnnouncementlD] ASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE = OFF, IGNORE_DUP_KEY = OFF,

ALLOW_ROW_LOCKS = ON, ALLOW_PAGE_LOCKS =ON) ON [PRIMARY]
) ON [PRIMARY]
GO
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3.2.1 Sequence Diagrams
The following sequence diagrams describe the interactions between the classes in the System
Announcements module.

3.2.1.1 List System Announcement Sequence Diagram

sd systemAnnouncementController_ListSystemAnnouncements )

thiss . thisdb : tities :

ListSystemAnnouncements

GetLCP_SystemAnnouncement
>
>
db.LCP_SystemAnnouncement ’
<<return>> |
______________________
ToList <LCP_SystemAnnouncement >
».
Tolist |
<<return>>
Viev
View(db.LCP_SystemAnnouncement. ToList())

Figure 3-4 List System Announcements Sequence Diagram
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3.2.1.2 Create New System Announcement Sequence Diagram

sd systemAnnouncementController_CreateNewSystemAnnouncement ]

Cum«:«é-,mmnnn;_, B | Praias ! " . - y il S "

| Get MoceBtate

Hjm.ws&m

Get 1svaid

it

[# {MoceBtate 1sVaid))
NewGuc

Seq AnnouncemeniD
>

>
I systsmannouTrement Annourcemetis |

<reuma>
Get Lcl»‘jn.-:‘.ns'ﬂ.lﬂ'r.m»:mu:mA
0.0 CP. SystemAnadaemant |
<<num> _J
e
>
LR A )
retum
[ Sawlhanges
it Svaniges()
cernym s> ><

Recirect Toction

Rextrect Tad chon| “Index )
‘J

H Retun

.—).

X X X X

IV.\I»{'.\';: Systamanaaramant)

X

Figure 3-5 Create New System Announcement Sequence Diagram

WO48 LCP Phase 4 Detailed Design 37 09/16/2015



3.2.1.3 Edit System Announcement Sequence Diagram

sd systemAnnouncementController_EditSystemAnnouncements )

(] (i)

e |

EditSystemAnnouncements

Get ModelState

ModeilState

Get Isvalid
>

[if ( IsValid)]

Entry <L (P_SystemAnnouncement >

<<retum>>

Set State
>

RedirectToAction

RedirectToAction("Index")

. X

return Redir...

View

View(lcp_systemannouncement)

Figure 3-6 Edit System Announcements Sequence Diagram
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3.2.1.4 Delete System Announcement Sequence Diagram

sd systemAnnouncementController_DeleteSystemAnnouncements )

DeleteSystemAnnouncements

this.db : AnnouncementEntities

........... GetLCP_SystemAnnouncement
>

<<return>>

db.LCP._SystemAnnouncament

Find

If

[if (lcp_s ement ==...
HttpNotFound

?HltpNotFowm@

Return

H

Viewlop_systemannouncement)

»
ementD)

Figure 3-7 Delete System Announcements Sequence Diagram
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3.2.1.5 Activate System Announcement Sequence Diagram

sd systemAnnouncementController_ActivateSystemAnnouncements /

thisi C 1 this.db : AnnouncementEntities Dbs: CP_s
. ActivateSystemAnnouncements
GetLCP_SystemAnnouncement
>
db.LCP_SystemAnnouncement
<<return>>
Find
>
>
db.LCP. )
<<return>>
_________________________________________________________
If
[if (lep_: ==
HttpNotFound
HttpNotFound()
Return
return Http. .
View
Viewlcp_systemannouncement)

Figure 3-8 Activate System Announcements Sequence Diagram
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3.2.1.6 Deactivate System Announcement Sequence Diagram

sd systemAnnouncementController_DeactivateSystemAnnouncements /

s C 1 this.db : AnnouncementEntities Dbs: CP_5
. DeactivateSystemAnnouncements
GetLCP_SystemAnnouncement
>
db.LCP_SystemAnnouncement
<<return>>
Find
>
>
db.LCP.. eme. ementD)
<<return>>
I
[if (Icp_s ement==...
HttpNotFound
HttpNotFound()
Return
return Http.
View
View{lgp_systemannouncement)

Figure 3-9 Deactivate System Announcements Sequence Diagram
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3.2.1.7 Display System Announcement Sequence Diagram

sd systemAnnouncementController_DisplaySystemAnnouncement /

oA C 1 this.db : AnnouncementEntities DbSct<ICP_SystemaA

DisplaySystemAmnouncement

@ o

GetLCP_SystemAnnouncement
>

>
db.LCP_SystemAnnouncement

i | ‘
[if (lcp_systemannouncement ==...
\ HttpNotFound

‘ HttpNotFound()
1T

r
‘ Return

.—>.

| | retum e

‘ View

View(lcp_systemannouncement)

X X

Figure 3-10 Display System Announcements Sequence Diagram

3.3 Summary Reports

The Summary Reports module will consist of a user interface that can be used to search and filter
permits for the purpose of creating reports. The Summary Reports user interface will resemble
the List Permits user interface but instead of providing a list of permits to view in a web browser
it will provide a PDF report of all permits that match the search/filter criteria.

All reports that are generated using the Summary Reports search/filter interface will contain the
same output columns. The header of each report will describe the data that is contained in the
report.

The Summary Reports search filters will include the following:
e District: This will default to the user’s primary district, and
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e Permit State: All of the following permit states will be selected by default: Active, Approved,
Queued, Pending, Deleted, Rejected, and Expired.

Archived permits will be included in the filters search by default. For each row in the table of
permit results, the user will be able to access a menu with options to: view the details of a permit,
copy a permit, delete a permit, or update the status of a permit.

3.3.1 Class Design
The Summary Reports module will use five primary classes:
e |PageHeaderProvider — an interface for providing a page header.
e BasePdfReportPage — Base class for generating PDF reports.
e FieldValueList — class that provides field values for the summary reports.
e PermitSummaryPdfReport — base class for permit summary reports.
e PermitSummaryReportController — controller class for routing permit summary actions.

A intesfage» A BasePdfReport Page
IPageHeaderProvider

= Attributes = Attributes

= Operations = Operations

+AddPageHeadenDocument doament] +AddFieldValuelistCells(PdfPTable table, IEnumerable < Feldvaluel ist= lists]
+AddTable{pdfWriterwriter, Document document, PAfeTable table)

+ CreateReport{Stream stream)

+ GetCell(string text, bool border, int colspan) : PofPCell

+ GetTitleCell(string text, bool border, int colspan} : PfPCell
T

A FieldValueList
|
'
= Attributes VA Permit: yPdfReport : age
3 Operations ! A PermitSummaryReportController
+ Count():Integer Lo _____ | | & Attributes
< — — — - & Attributes
+Add(string fieldName, string value) = Operations
+FIE|dNamE(D|5DEnO:IntEg.Er ) . +AddPageHeader(Document document) = Operations
+ TtemAk(int idx) : KeyValuePair<string, object> + GenerateReport(ReportFilter): ActionResult
+ValueColSpan() : Integer + GetCounty(intdistrict) :Json
+VerticalAlignment() : Integer + GetRoutes(string county, introuteType):Json

Figure 3-11 Summary Reports Class Diagram
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3.3.2 Class Interaction

The sequence diagram below shows an example of how the objects in this module interact with
each other. In general, the user will access the Summary Reports page using their web browser
which makes a request to the controller object and displays the main page. Each filter used in the
user interface will use AJAX calls to retrieve and populate user interface controls. When the user
clicks the “Generate Report” button a request is made to the controller which then makes the
necessary calls to fetch data and generate the Summary Report PDF file.

UL Reuting [ Pelmltsummn:.s:knnnrbcuntmﬁ

Readwaylocabionloskup

Heszagel
.
-
reste
slurss
GetRoutes{eoiunty, rasteTyoe)
>
try
counky Spit; )
Create Rzadweay Locativnlockud
T
Loop
[fareach awlies]]
GetHoutesliyRouke Type{comty, MU, roub=Type)
>
Eturn
AddRoute()
[raben]
return null
Ban[roidas) ><
Jaon|outes)
HTML Responce ><

Figure 3-12 Summary Reports Sequence Diagram
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3.3.1 User Interface

The user interface prototypes shown below display the design of the the output redndered by this
module. The first image displays the Summary Reports screen in LCP that the user uses to select
the desired parameters for the report to be generated. The second image displays the format and
design of the PDF that is generated after the user selects the Generate Report button.

Summary Reports

District | Dislrict 2 ™| County  Cecil County v
Route Type | US ] Route Number 40 v
Permit Type  Bridge ﬂ

By ()Date @® DateRRange StartDate 08/07/2015 @ EndDate 09/08/2015
By ()Time ® TimeRange Start Time 0900 End Time  16:00

Active [ Approved
[[] Include Archived Permits

Summary (e Details () Totals

| Generate Report

Figure 3-13 Summary Reports parameters screen

S

Page 10f1

State Hgtrway
Date: 8/26/2015
Print Date: 8/26/2015
Location Dates Times Direction Lanes County Tracking # Permit Type  Reason
WICOMICO COUNTY: US-13 SOUTH FROM (US-13)-8 3-16-2015t0 106:30 to 10:00 South 2/2 Sputhbound-both Shoulders, Wicomico D1-C-WI-2015-138 ‘Construction Intersection
FRUITLAND BLVD (US - 138U) TO (MU-110)- 5 8-28-2015 212 Northbound-bath Shoulders Impravemen is
DIVISION ST (US - 138U) closed

Active Permits - District 1

Generated On 8/28/2015 8:50:25 AM

Figure 3-14 Summary Reports PDF output
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3.4 PR6838 Streamline contacts and permittees user interface

This update will implement user interface changes to the Create Permit wizard to provide a better
user experience on the Permittee screen. The screen prototype below shows the new user
interface design update. There are no server side objects required for this module.

stow enres

O Chico
QO Monk John
O r Sunil
O  Walter Bruce
O  Alison  chris
O Rex Smith
O  sandoval  Elmer
O PBOWERS MK
O Young Mike

Lane Closure Permits
Permitiee Field Contact

Midasco 44-3337 443-6T7-8289 Rubello@mdta.state mdus
JFK I 410-527-815%  410-2b5-5882 @mdtastate.md.us
442-6T7-8300 410-925-8287 R@mdtastatemd.us
America infrastr (200) 6T7-8Ml  443-250-5243 walter@mdta state.md.us
FMT Maintenanc 410-637-1270 443-829-3095 callison@mdta.state.md.us
FSK 410-537-T672 44%-829-161Z  rsmithi4@mdta state.md us
Midasco, LLC  410-812-2284  S571-259-620b  esandoval@midasco.net
DISTRICT2Z  442-374-8244 443-272-8TT7 @wdtastatemd.us

Rommel Enginee 301 912-5740 443-50b-024b Young@mdta.statemdus

[ Add | [ Update | | Delete |

Figure 3-15 PR6838 Streamline contacts and permittees user interface prototype
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3.5 PR6845 Provide view only versions of list permits and permit
reports

This update will provide a version of the List Permits page and permit details report that can

be accessed by unauthenticated users of the LCP application. The design is identical to the
existing modules that require authentication but will not provide the ability to perform any
permit actions such as activate, deactivate, queue, etc.

3.5.1 Class Design
The view only version of the list permits module will use seven primary classes:
e ListPermitViewModel — used to provide a data model to the view.

e ListPermitViewModelCollection — used to hold collections of ListPermitViewModel
objects.

e PermitsController — provides a controller for the MVC design pattern.
e PermissionUtils — provides permissions and restrictions for permit actions.
e ArchivedPermitsRepository — provides access to permits in the permit archive.

e |ArchivedPermitsRepository - interface for implementing concrete
ArchivedPermitsRepository.

e LCPArchiveEntities — provides specific entities from archived permits.

cd ViewOnlyVersionListPermitandPermitReports )

A ListPermitViewModelCollection

i A ListPermitViewModel ListPermitie...

= Attributes
= Attributes 1
& Operations

+ListPermitViewModel)

+ ListPermitViewModel(LCP_VW_ListPemits p.

______ > +ListPermitViewModelColledion))

= Operations ‘

A

Y IArchivedPermitsReposiory
PermitsController

= Attributes !
+archivedPermitsRepository : IArdivedPer. )

+db : LCPEntities : DbContext | A = & =
i JA ArchivedPermitsRepository ‘

+lepLog:lcplog
+permitLocationRepository : IPemitLocatio
+trackingNumRepository : ITrackingNumbe. i
+_repository : Repository

© Attributes
= Operations
+ ArchivedPermitsRepository()

es
+ Index() : ActionResult LY
+PermitController() F--

L= v
A = =
A LCPArchiveEntities ‘

’ A PermissionUtils ‘
= Attributes
= Operations
+LCPArchiveEntities()

= Attributes
= Operations
+ IsEditPermitted(IPrincipal user, Guid pemn.

Figure 3-16 PR6845 Class Diagram
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3.5.2 Class Interaction

The sequence diagram below shows an example of how the objects in this module interact with
each other. In general, the user will access the module using the ListPermitView. The
ListPermitView sends a request to the controller class which in turn get the permit data from the
data store. The PermitUtils.IsEditPermitted method will ensure that unauthenticated users are
unable to access and edit functionality for the permits. The list of permits is then sent back to the
user interface and provided to the end user.

sd ViewOnlyVersion /

ListPermitView Permitcantrollm DataTablesFormE

>
>

+Lis itsPage(DataTablesPag Ge

PermitUtils

Repository ‘

+#ListPermitsPageResponselpageRe IsEditPermitted(IPrincipal user, Gu...

A 4

pageResponse
<

pemitison

Figure 3-17 PR6845 Sequence Diagram
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3.5.3 User Interface
The user interface prototype shown below displays the design of the the output redndered by

this module. Note that the user is not logged in but can still view the list of permits.

Lane Closure Perm.

L

HListPermits (2 External Links -

Tracking Number

D1-B-WI-2014-527

D1-B-WI-2015-365

D1-8-W0-2015-366

D1.8-W0-2015-367

D1.8-W0-2015-368

D1-C-S0-2015-40

D1-C-WI-2015-136

D1.C-W1-2015-187

D1.C-WI-2015-38

D1.C-WI-2015-85

List Permits

t i il mklt" Pemits | Rejected Permits | Expued Permits | Defeted Pes \‘i

Show| 10 [V] entries

* Dates Times

051212014 - 0973072020 09:00- 15.00

07/012015- 0773172015 09.00- 15.00

07/012015- 0773172015 09:00 - 15:00

07/0172015- 077312015 09:00- 15:00

07/0172015-07/3122015  09:00- 1500

02/0222015- 070032015 07:00- 17:00

03/1672015- 071032015 06:30 - 19.00

0410172015 - 07032015 07:30 - 15:00

020212015 - 07/0372015 0700 - 17:00

02/1672015-07/032015 0900 - 15.00

Route

uUs 50

us 13

MD 611

MD 90

MD 675

us 13

us 50

MD 349

Approved Permits

Location

WICOMICO COUNTY: US-13 SOUTH/NORTH FROM (CO - 243) - JOHNSON RD (US - 13) TO (MD - 513) -

WICOMICO COUNTY: US-50 EASTAVEST AT POCOMOKE RIVER

WORCESTER COUNTY: US-13 SOUTH/NORTH AT POCOMOKE RIVER

WORCESTER COUNTY: MD-611 SOUTH/NORTH AT SINEPUXENT BAY

WORCESTER COUNTY: MD-90 EAST AT (MD - 345) - OLD OCEAN CITY BLVD (MD - 90;

SOMERSET COUNTY: MD-675 SOUTH/NORTH FROM (US - 13) - OCEAN HWY (MD - 675) TO (MD - 822)

WICOMICO COUNTY: US-13 SOUTH FROM (US - 13) - S FRUITLAND BLVD (US - 138U) TO (MU - 110)

WICOMICO COUNTY: US.50 EASTAVEST FROM (CO - 294) - WALSTON SWITCH RD (US - 50) TO (CO

WICOMICO COUNTY: MD-349 EASTAWEST FROM (CO - 95) - NANTICOKE DR (MD - 349) TO (CO - 108)

WICOMICO COUNTY: US-50 EASTAWEST FROM (CO - 294) - WALSTON SWITCH RD (US - 50) TO (CO

ST LUKES RD (US - 13)

UMES BLVD (MD - 675)

S DIVISION ST (US - 138U)

294) - WALSTON SWITCH RD (US - 50)

CCROOKED OAK LA (MD - 349)

294) - WALSTON SWITCH RD (US - 50)

i)

[NOmon==Y

0 R
Opfions

[“Optons =]

Figure 3-18 PR6845 View only versions of list permits user interface
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3.6 PR7174 Provide members of Create role the ability to edit permits

Design for the updates required to implement this PR will include changes to the way the
existing application manages permissions for permit edit activities. No user interface or database
changes will be needed. The activity diagram for the design update describes the new flow that
wil be implemented with this PR update.

Provide Members of Create Role the ability to edit permits

LCP District Create User
Bt

LCP District Create User
logs into LCP
LCP District Create
User clicks List Permit
Button

LCP

LCF validates user
LCP displays home page

LCP displays a list of Permits

List Of Pending Permits

)

LCP displays a list of LCP displays a list of
Approved Permits Pending Permits

J

T

District Create User clicks
any listed permits by

clickiing the oplions button

on right of each parmit

1T District create usel
is the Original Creator
of Parmit

Is Onginal creator of
permit

District Create User clicks
the Edit Button

LCP displays Permit
Details with Edit Button

DVetrict Create Usar
makes changes o
permit and clicks the
finish link

)

LCP displays an
Editable version of the
Permit

LCP saves the edited

permit successfully

Nt Original
Creator of Permit

LCP displays Permit
Details with no Edit

Button

Figure 3-19 PR7174 Activity diagram
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3.7 PR7356 LCP: Unmapped Approve Permit

The change for the PR7356 requires removing the "Unmap" button from the user interface. LCP
users will no longer be able to unmap permits.

Events Legend Locator Road Closures

"/ W s Closure Details
MEADOWBROOK | & % Route Type: [
& ESTATES B | Route Number: 270
74 £ \ g 3 Direction: North
] ] From Coun
To County:

.~ Planned Closure MONTGOMERY A
/ | COUNTY: I-270 NORTH FROM (MD
' -118) - GERMANTOWN RD (I -
270) TO (MD - 109) - OLD & 5) \
HUNDRED RD (I - 270) | Steps to locate a closure:
County: Montgomery County . 1. Starting mile peint:
Tracking

Permitee George Bush (301-555-

info: 7777) = 3 2. Ending mile point:
type: :

q Tes MD 104.00-01
number:

Reason: Road work for 1270
Contact  Frank Pembleton (301-
name: 555-4444)

Zoom to

Figure 3-20 PR7356 User Interface Update

3.8 Assumptions and Constraints

3.8.1 LCP
1. Assumption: Internet Explorer 9, 10 and 11 will be the browsers used to access LCP
Phase 4.
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4 LCP Phase 4 Design Mapping To Requirements

Use Cases
Use Case C!ass Se_quence Other Document Reference
Diagram [Diagram
System Section 3.2
System Announcements -
UC-1.1 List System [Announce |, .
List System
Announcements ments -
Announcements -
CD
SqD
System Section 3.2
UC-1.2 Create New System Announcements -
Announce |Create New
System
Announcement ments - |System
CD Announcement -
SgD
System Section 3.2
System Announcements -
UC-1.3 Edit System [Announce |_ .
Edit System
Announcements ments -
Announcements -
CD
SgD
Svstem System Section 3.2
UC-1.4 Delete Y Announcements -
Announce
System Delete System
ments -
Announcements Announcements -
CD
SgD
Svstem System Section 3.2
UC-1.5 Activate Y Announcements -
Announce .
System Activate System
ments -
Announcements Announcements -
CD SqD
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System Section 3.2
UC-1.6 Deactivate System Annogncements -
Announce |Deactivate
System
Announcement ments - |System
CD Announcements -
SgD
Svstem System Section 3.2
UC-1.7 Display Y Announcements -
Announce |.
System Display System
ments -
Announcement Announcement -
CD
SgD
Updates to
UC-2.1 Updatesto [LCP ggzg:esig LSCP
LCP History Logs |History suD yLog
Logs - CD g
UC-3.1 Summary Summary | Summary Section 3.3
Reports Reports - |Reports Sequence
P CD Diagrams 1-6
UC-3.2 Summary  |[Summary | Summary Section 3.3
Report - Permits by [Reports - [Reports Sequence
Route by Date CD Diagrams 1-6
UC-3.3 Summary  |Summary | Summary Section 3.3
Reports - Permits by [Reports - [Reports Sequence
County by Day CD Diagrams 1-6
UC-3.4 Summary  |Summary | Summary Section 3.3
Reports - Permits by [Reports - [Reports Sequence
Route by Date CD Diagrams 1-6
UC-3.5 Summary  |Summary | Summary Section 3.3
Reports - Permits by [Reports - [Reports Sequence
County by Day CD Diagrams 1-6
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UC-3.6 Summary

Section 3.3

. Summary | Summary

Reports - Permits by Reports - [Reports Sequence
Type by County by CD Diagrams 1-6
Date Range
UC-4.1 PR6838 Section 3.4
LCP: Streamline
contacts and N/A N/A PR6838 User Interface Prototype.
permittees user
interface
UC-4.7 PR 6841 PR6841 Section 4.1.2
Add ability to edit  |Class 'E)Ff:?grln Sequence
remarks Diagram g

PR6845 Section 3.5
UC-4.2 PR6845 Provide  [PR6845 Provide
Provide view only VIEW only VIEW only .
versions of list versions pf versions of list
permits and permit list permits|permits and
reports and permit |permit reports -

reports - |SqD

CD
UC-4.8 PR 7094 - Section4.1.4
Add submit button 82875094 speﬁzggge
to DAPT f_or better Diagram  |Diagram
user experience
NFR-4.9 PR 7107 PR7174 |PR7107 Section 4.1.5
Users should not be Class Sequence
able to delete Diagram |Diagram 1-2

approved permits
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UC-4.5 PR7174 Section 4.1.6
LCP: Provide PR7107 |PR7174

members of Create |Class Sequence

role the ability to Diagram |Diagram 1-2

edit permits

PR7356: LCP: Section 3.7
Unmapped Approve | N/A N/A PR7356 User Interface Prototype

Permit

Nonfunctional Requirements

NFR

Design Element Reference

NFR- 1 PR7032 LCP: Add report to N/A
provide a total count on how many To be added to the bottom of existing reports.

Lane Closure permits were entered for

date range

NFR-2 PR7104 LCP: Details pages for N/A

some permits are slow to load when
their permit histories contain a lot of
entries.

Update module to use AJAX calls to load
permit histories on demand.

NFR -3 PR7221 LCP: Investigate
adding the ability to change usernames
so they match MDOT login names

Config change. See “MDOT Naming
Standards for Managed Network
Infrastructure Devices” Section 3 for
standards.

Configuration change.

WO48 LCP Phase 4 Detailed Design

55

09/16/2015




4.1 Additional UML Diagrams

4.1.1 System Announcements

4.1.1.1 Class Diagram

cd SystemAnnouncement /

A SystemAnnouncementController
(= Attributes
= Operations
+ ActivateSystemAnnouncements(Guid AnnouncementID) : ActionResult
+ CreateNewSy ement(LCP_Syst ement lcp_t ement):

+ DeactivateSystemAnnouncements(Guid AnnouncementID) : ActionResult
+ DeleteSystemAnnouncements(Guid AnnouncementID) : ActionResult

+ DisplaySystemAnnouncement(Guid AnnouncementID) : ActionResult

+ EditSystemAnnouncements(Guid AnnouncementID) : ActionResuit

+ ListSystemAnnouncements() : ActionResult

A del

= Attributes

+ announcementMessage : String

+ announcementName : String

+dateCreated : DateTime

+isActivated: Bool

+ userName : String

Operations

+ SystemAnnouncementViewModel() : Instance

A LCP_SystemAnnouncement

(= Attributes
+Activate : bool
+ AnnouncementID : Guid
+AnnouncementMessage : String
+ AnnouncementName : String
+DateCreated : DateTime
+ UserName: String

# Operations

Figure 4-1 System Announcements Class Diagram
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4.1.1.2 Class Diagram

sd ActivateSystemAnnouncements )

Nl

I
Post() |
>

SystemAnnou
ncementCon.

‘ DataEntity ‘ ‘ View ‘

<<create>>

<<return>>

<<return>>
ActivateSystemAnnouncements(Guid)
>
Find(AnnouncementID)
Lo o ooy S
<<return>>
if
[found = true]
Return View()
>
<<return>> 1
e e e e e .
[else]
return ErrorMessage()
<<return>>

Figure 4-2 System Announcements Sequence Diagram 1
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sd CreateNewSystemAnnouncement /

Ar

[Modetstate Jsval]

<<retum>>

Figure 4-3 System Announcements Sequence Diagram 2
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sd DeleteSystemAnnouncements /
‘ Browser ‘ URLRouting "cememma‘ ‘ i I View
T
|
|
|
|
|
|
|
Post() :
il |
<<create>> |
<<return>>
D D) :
Find(AnnouncementID)
<<return>>
if
[found = true]
Delete View()
>
<<return>>
[else]
<<return>> ‘
<<return>> :
____________ 1 !
|
X X X X X

Figure 4-4 System Announcements Sequence Diagram 3
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sd DisplaySystemAnnouncement )
Browser URLRouting SystemAnnou DataEntity View
ncementCon[3]
T
Post() |
[ <<create>> \
e e e e e e e S S S S S
| |
<<returnz>
DisplaySystemAnnouncement(Guid AmnouncementD) |
) |
>
| Find(AnnouncementID)
<<returnz>
if
[found = true]

Return View()
>
>

<<return>>
[else] T
i return ErrorMessage() 01
| <<return>> |
o i |
<<retumn> !
|
|
|
|
|
|
|
X X X X X

Figure 4-5 System Announcements Sequence Diagram 4
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sd EditSystemAnnouncements )

Post()
>
>

< SystemAnnou "
ks SRty ew

<<return>>

| <<create>>
<<return>>
EditSyst: ements(Guid. D)
>
>
Find(AnnouncementID) |
________________ >
<<return>> j
if
[found = true]
Edit View()
>
<<return>> "I
R S X G2 e o Lo HoGe S B S ar S S R
[else] y
return ErrorMessage) 1
<<return>>

Figure 4-6 System Announcements Sequence Diagram 5
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sd ListSystemAnnouncements )

SystemAnnouncement
URLRouting Controller & ‘ DataEntity ‘ ‘ View ‘

Post() ;

»
<<create>>
<<return>>
ListSystemAnnouncements()
>
e
GetLCP_SystemAnnouncement
Tolist <LCP_SystemAnnouncement >
>
<<return>>
____________________
View()

>
>

<<return>> J

[(fatch]
return ErrorMessage()
| <<return>> U
P X X
<<return>>

Figure 4-7 System Announcements Sequence Diagram 6
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4.1.2 Summary Reports

4.1.2.1 Class Diagram

A winterfaces
IPageHeaderProvider

[= Attributes

= Operations

+AddPageHeadenDocument doament)

A

+ AddFieldValuelistCells(PdfPTable table, IEnumerable < Feldvaluelist> lists!

BasePdfReportPage

= Attributes
= Operations

+ CreateReport{Stream stream)
4 GetCell(string text, bool border, intcolspan) : PofPCell

+ GetTitleCell(string text, bool border, int colspan) : PfPCell

A FieldvalueList

(= Attributes
= Operations
+ Count () : Integer
+ Add(string fieldName, string value)
+ FieldNameColSpan(): Integer
+ ItemAt(int idx) : KeyValuePair<string, object>
+ValueColSpan{) : Integer
+ VerticalAlignment() : Integer

4
'

A Permit v eport ‘age
[=] Attributes
= Operations

+AddPageHeader(Document document)

A PermitSummaryReportControler

[ Attributes
= Operations

+ GenerateReport(ReportFilter) : ActionResult
+ GetCounty(intdistrict) : Jsan
+ GetRoutes(string county, introuteType)zJson

Figure 4-8 Summary Reports Class Diagram
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4.1.2.2 Sequence Diagrams

PamitSummaryReportContrall

Browser UriRouting ar Ruadwa\ll.u:atlonﬂulan
I
Fost |
.
g
ik >
< cneturns >
GetCounties]dist)
Alt

[dist = =Stming. Empty]
DafaukCountyl st
-

Y

List<WebCounlyInfo=

CountyListByDistrictidst)
-
L

Ll =Weblounly Info=
e m — — — — — - - — — =

returmn Jsan{county

HTML Respance

Figure 4-9 Summary Reports Sequence Diagram 1
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| |
| Hessagel |
»
[ estes I
[ M |
I |
| iyl I
| |
I |
| GetRautesicounty, routeTyos) |
| |
| [ |
: county.Spi; :
I |
| |
| |
: Create RoadwayLocatioleckan I
|
| <return >,
[ I
| - |
| [farzach Saplies)] |
| Gethoutes by Houte Typed tointy, MO, routeType) |
.
»
I
| < <returnz>
| e e
AuddRoate(y
I |
| : |
| |
I |
| |
| t
S L__
| [eater] |
return null
| |
I |
: [ Jeon [reastas) !
| X
|
|
I
| Jsanfroubes)
| HTML Resporce

Figure 4-10 Summary Reports Sequence Diagram 2
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o] [y [ [

>< DefaullCauntyList{)
-

"

GethauteType()

Rendar Viesy ParmitSelectianModal
-

=

ralum AclicnResutviaw]

HTMLRaspance ><

Figure 4-11 Summary Reports Sequence Diagram 3
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4.1.1 Updates to LCP History Logs

4.1.1.1 Class Diagram

cd PermitEditLog )

A PermitController

= Attributes
= Operations
+EditPermit(PermitViewModel model): ActionResut
- PermitEditLog(string prevLoc, Guid permHist, Dat dDat: st

A PermitDetailsViewModel

= Attributes
+PermitEditLogList : List<PermitEdittog>
= Operations

A PermitEditLog

+PermitEditLogltem : List<PermitEditog>
+previousEndDate : DateTime
+previousEndTime : String
+PreviousLocation: String
+previousStartDate : DateTime
+previousStartTime: string

& Operations
+PermitEditLogltem(): List<PermitEditLog>

1
|
& Attributes ’

Figure 4-12 Updates to LCP History Logs Class Diagram
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4.1.1.2 Sequence Diagram

sd Updates_to_LCP_History_Logs )

PermitEdition : LCP_permitEdition :
; db: LCPEntities
this: PermitControliays) o] 1CP_Permitkdition Rialfh Pumittitlas
PermitEditLog
Create LCPEntities
User browse to: new LCP.Ap AppData.L CPEntities(]
p:/flocainost:11795/PermiyEditPermit?
PermitD = 000000 00K XX 00K <<return>>
sooeeasconee L e

Create LCP_PermitEditLog

1

[ (icpLogatipn LocationDesc 1= prevLoc)]
Add

<<retum>>
Edits Made to each Permit
Location are saved into
LCP_PermitEditiog table
(
I Previoustocation
PreviousStartDate
[f (model StartDate 1= prevStartDate)] PreviusEndDate
Add PreviousStartTime

)

ab,LCP_PermitEditlog AddlPermitEaitiog) |

<<retum>>

T

(i (modelEndDate 1= prevEndDate)]
Add

00.LCP_PermiEditiog AddlPermitEaitLog) |

<<retum>>

i

[if (model.StartTime 1= prevStartTime)]
Add

90.LCP_PermitEdtiog AdPermitEdittog) |

<<retum>>

1t

if (model EndTime 1= prevEndTime)]
Add

<<retum>>

Figure 4-13 Updates to LCP History Logs Sequence Diagram
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4.1.2 PR6841

4.1.2.1 Class Diagram

(T'.T’ IDisposable
| PermitController A | PermitDetailsDB A
Class 5 B Class
O | J# PermitDetailsDB » 7
= : = Methods
= Methods :
® GetPermitRemarks
®, AddRemarks
@ EditPermit (+ 1 overload)
@, EditRemarksList
K PermitRemarksViewModel
| PermitRemarksViewModel A
Class
» PenjmtV|ewModeI \ 2 Fields
| PermitViewModel A @, m_remarks
hass ’ = Properties
& Properties & Editable
g F PermitRemarksViewModel # FullAndUserName
& PermitlD <
- i & LastName
. Remarkslst & permitlD
- emar & remarkiD
= Methods % Remarks
@ PermitViewModel (+ 1 o... # Submitted
# ToDelete
& userlD
& username
= Methods
@ PermitRemarksViewModel
Figure 4-14 PR6841 Class Diagram
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4.1.2.2 Sequence Diagram

PermitController: PermitController

Edit Permit Screen PermitControllerEditPermit ~ PermitControllerEditPermit PermitDetailsDB:GetPermitRemarks
HitpPost

Basic Course

Passes guid ‘nh
|
1
4——— Retumns Remark List
Remark page delivered with
‘_Emtah\eﬂe\ds activated only for __j
those use has permissions for
(BR 1-3}
User edits a permit &
—_—
selects the Remarks
tab

The system displays
the Remarks in a -_—
forum-like manner

User edits and/or deletes
the remarks & clicks the ~——3>1

Finish button o
PermitviewModel Reamks and RemarkList
passed along to post >

Sends permitiD and Remark string ———————Jb
h
|

| ———————————— Adds new Remark to db

Sends RemarkLis

————— Saves edits or deletes of permit

Show success
i

Figure 4-15 PR6841 Sequence Diagram
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4.1.3 PR6845

4.1.3.1 Class Diagram

cd ViewOnlyVersionListPermitandPermitReports )

A List

= Attributes 1

= Operations
...... > + ListPermitViewModelCollection()

& Operations
+ ListPermitViewModel)
+ ListPermitViewModel(LCP_VW_ListPemits p...

¥ IArchivedPermitsReposiory
A PermitsController

& Attributes
+archivedPermitsRepository : IArdhivedPer.
+db: LCPEntities : DbContext
+lepLog:lcpLog
+permitLocationRepository : IPemitlocato..
+trackingNumRepository : ITrackingNumbe.
+_repository : Repository

=) Operations
+ActionResult ListPermitsPage(DataTablesP.
+ Index(): ActionResult r
+PermitController() F--

A ArchivedPermitsRepository

© Attributes
& Operations
- - +ArchivedPermitsReposiory)

[0}

|
| T
|
|

|
|
|
|

T

|

|

|

|

2
A LCPArchiveEntities

A PermissionUtils
-  Attributes

& Attributes =

= - & Operations

= Operations + LCPArchiveEntities()

+ IsEditPermitted(IPrincipal user, Guid pemn...

Figure 4-16 PR6845 Class Diagram
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4.1.3.2 Sequence Diagram

sd ViewOnlyVersion )
+L ae( Ge.=
+ f, GeneralLis mw.=
petaPocoPage
+L ™ ‘ ed(IPrincipal user, Gui -
poepere o] T
\
D i s i s s s 1
X X X X X
Figure 4-17 PR6845 Sequence Diagram
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4.1.4 PR7094

4.14.1 Class Diagram

A «C# class» A «C# class»
Lc i istri Le istri ontroller
= Attributes = Attributes
+ ActionDateTime : DateTime - m_logger : LcpLog
+ DistrictapprovalltemList : Lst<DisrictApprovaRowData> District Distr ontroller

- _repository : DistrictApprovalRepositary

+ DistrictApprovalTypelist | List<DistrictApprovalTypeDatas

1 1 | © operations
+ DistrictID : Integer + ApprovalPermitTypeByDistrict(district : Integer) : ActionResult
+ DistrictName : String + DistrictApprovalController()
+ Districts : SelectList + Index() : ActionResult
+ Eror : Boolean + SaveState(districtiD : Integer, permitTypeID : Guid, prevApprovaTypelD
+ ErrorMessage : String - WriteToWorkflowLog(districtiD : Integer, prevApprovalTypelD : Integer, ne...
+ UserlD : Guid
& Operations DistrictapprovalController | 1
+ DistrictApprovalViewModel()
DistrictApprovalviewModel | 1 DistrictApprovalviewModel | 1
DistrictApprovalRowData | 1 DistrictApprovalTypeData [ 1 WorkflowMgrLogController | 1
A «C# class» A «C# class» A «C# class»
LC mitWor istrictAppt Wor istrictApprovalTypeData LCP::App::Cy kflowMgrLogController
& Attributes & Attributes & Attributes
+ CurrentDistrictipprovalType : DistrictApprovalType + DistrictApprovalType : DistrictApprovalType - _IepLog : LepLog
+ PermitTypeDescr : String + DistrictApprovalTypeDescription : String - _petaPocoRepository : Repositary
+ PermitTypelD : Guid = Operations = Operations
+ PreviousDistrictApprovalType : DistrictApprovalType + DistrictApprovalTypeDatal) + Indext) : ActionResult
= Operations + WorkflowLog DataT ) : ActionResult

+ DistrictApprovalRowData() + WorkflowMgrLogController()

Figure 4-18 PR7094 Class Diagram
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4.1.42 Sequence Diagram

O e

DAPT Saeen Index SaveStale
ApprovalPermit TypeByDistrict
Basic Course
User goes lo DAPT page I =
ate Object
LCP Displays DAPT Data

for Primary District

Gt DAPT data for Primary Distr

O

DAET Data Store

Alternative Flow

LCP User Selects

Altemative District

LCP User Updates and
Saves the Form

LCP Displays Success
Message

Alternative Fiow

LCF Displays Emor
Message

Create

Gat DAPT I

ata for Selected District

<— Populate Object

WD.OW

]

Figure 4-19 PR7094 Sequence Diagram

Exception Caught on Save Oper

O

Emorleg
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415 PR7107

4.15.1 Class Diagram

g mbnds) - < PP S
e + et clacer(Gh oA o, SRS L
Ortons

wnas
-
« pypenined

+ Pt i L P LD P
+ Peitcentioss)

Figure 4-20 PR7107 Class Diagram
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4.15.2 Sequence Diagram

List Permits Screen

LCP user navigates to the
List Permits page. LCP
retrieves permits and
determines if permit may _—
be deleted based on the
permits current state and

PermitController-index

the permits history.
LCP User
Note: The same process
oceurs independent of the
fab selected

)

Datal:

Jil:|sD

r— Create Object——————=

ListPermitsPageResponse

Permits Data Store

Initialize Object

Figure 4-21 PR7107 Sequence Diagram 1
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PermitDetails\ isible Permits Data Store

LCP user navigates to the Permit Details Screen PermitController Details PermitD:
Permit Details page. LCP
retrieves permit detail data
and determines if permit
may be deleted based on .
the current state of the
permit and the permit's
history. If the permit has
ever been approved, it may
not be deleted.

Create Object ——————————=>,

Initialize Object

Figure 4-22 PR7107 Sequence Diagram 2
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41.6 PR7174

4.1.6.1 Class Diagram

¥  PermitDetailsViewModel

¥ PermitsController
2 IDisposable

T

! 4

|

|

I

I

! L%

I

|___________________>V PermitDetailsDB
A PermissionUtils
© Attributes
[z Operations

+ getPermitCreatorUserNameByUserID(Guid userD)

+ Guid getPermitCreatorByPermitID(Guid pemitD)

+ int GetPermitDistrict(Guid permitID) : Integer

+ IsEditPermitted(IPrincipal user, Guid permitID)(): Boolean

Figure 4-23 PR7174 Class Diagram
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4.1.6.2 Sequence Diagrams

Fembeintt B theeLohCaties S DbSetelcP Permitnistory>
‘ getPermitCreatorByPermitiD
Try
)
Create LCPEntities
new LCPERtities()
<<rehim>
LINQ
>
Deferred Call
[Join (db.LCP_PermitAction, ph.PermitActionID, pa.PermitActionl...
Create AnonymousType
[Select (phserID.ToString())]
cxretianas
1
[if (verify.Colint() < 1)]
unNQ
g
>

Deferred Call

[Join (db.LCP_PermitAction, ph.PermitActionID, pa.PermitActionID, )]

Create AnonymousType

[Select (ph.UserID.ToString())]

<<retum>>

[catch (Exception)]

Figure 4-24 PR7174 Sequence Diagram 1
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sd PermissionUtils_getPermitCreatorUserNameByUserID )

GaL il g db : LCPEntities = source : DbSet<User>
PS getPermitCreatorUsehameylseD

Try

]

<<return>>
Ling
Deferred Call
[Where (4.Use.
[Select (wUse.
<<return>>
Return
retum user

[catch (Exception)]
Throw

"o

Figure 4-25 PR7174 Sequence Diagram 2
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5 Acronyms/Glossary

LCP

Lane Closure Permits application used to manage SHA and MDTA lane
closure permitting.

Home Page

The main page of the LCP application, always open if the user is logged in.

Permit

An LCP permit, providing information about roadwork that is permitted to
take place.

RAM

Roadway Approval Manager

DPT

District Approval By Permit Type

WML

Workflow Manager Log

GIS

Geographic Information System (GIS) is any system that captures, stores,
analyzes, manages, and presents data that are linked to location

Intranet Map

The CHART Mapping application that is not integrated into the CHART
user interface.

REST

Representational State Transfer - a web services architecture style used in
CHART that leverages web technologies such as http and XML
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